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(54) NETWORK SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a network 
system capable of updating an authentication key 
independently of whether the communication algorithm is 
a symmetry key cipher system or an asymmetry key 
cipher system. 

SOLUTION: After mutual authentication conducted by 
using an (m-1)th internal authentication key and an (n-1) 
th external authentication key is established, a server 3 
sends random numbers Rk1 ? Rk2 to a client 2, the 
random numbers Rk1, Rk2 are encrypted by using the 
(m-1)th internal authentication key and the (n-1)th 
external authentication key used for the mutual 
authentication to generate newly the m-th internal 
authentication key and the n-th external authentication 
key and they are stored in a nonvolatile memory. 
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y. 1>---/<3<7>fcSiBliEa--h\ ?tet>*>. <7^47> 
b2lzt o"C(DftoflBIiEa — K 44 C s i = E (K s i 
Cn] . Ra) " lz£&U ^7-<7>h2lCig{ir 
& e <P^-C7> K2I4, C<7)ttffl5BliEa — KCs ij I 
C7J- KSlZiUflU IC*-K5T?lt "D(Kae 

Cn] , csi) ff <D&m* Ttet>*>. 

1 2IC|ElS$*Lri^nSCDn^iI^r* "Csi=E 
(Ksi Cn] , Ra) " *»SHbU 9L*it9t(D U D 
(Kae (n), Csi)" ?b<St$feR a Ic-grt" *A*5 

-ar*fc*i4Brsa>oKfflHi*. -a 

U ^7-<T>h2(i-9— /*3ClOK{l^ £fcl4NG 

[0046] I CJl— -fr— /\*3fr£E*fj£;h,*: 

<5#-SflBliE&K set. IC*- K5C:|E1t£*LTt^& 
flSflBSE&Ka i tl±#J6U 1 C7J — KsfcE 

«S*LTl**ttfflBEBKa ^-A3^fILt 

[0 0 4 7] ca>ffi5B!iE<Z)jatia(3fT5B&^^b 

tit, ^7^7> h2. /<3HflDl»^b31«lctt 
[0 0 4 8] ■ 5l=*'Tcl:3lc % «rB«SBE*««!fc L 

fc&ic, -y— /<3i4a»Ro*$^-fr> h2icaifi'r 

*o CC0iiaRo^SltlXofe^^< 7> K2I*. IC 
K5lcrt»BBE*KM-* 0 C*i*9ltr. IC* 
— K5I4* E (Ka i [m] , Ro) 0S>«a*frtt3 - 

0>E (Ka i [m] , Ro) Stvi/g>itLtffl 

4k E (Ka i [m] , Ro) 0«ML -T<C*>*. $7 

mf0^7<7> h2«0>l*fflBIiE**/Bl*TaRR o 
£Bt^bU C(7)E (Ka i [m] f Ro) £-k?£/a 

[0049] o-^in-c. assies, ^aBiEsi(7)Mgr 

©*JBf:=oi*TRiH-r*. H 6 1*, passes* *SPB 

Sffaictt* «rE<&«fc5l:: I Crt— K5lzEtt£;h,Tl* 
3s21iE&<7)5*,. -#§-5§-<7);*:£l>K a i [m] , K a 
e [n] £&m?&* ■ efzsF'TJ:?!::, JiTrSffLl^ 
W^t^7-f T> h2^&S4ED0)SSS*«t-9-— /*3 



[ooso] ra**, »— /or*. atRsm^ 

BGEaaESrS**:* «SBEELcfc3-r*BfiE«0> 

#»»J»-S§-li, W«BE«::oi\TI4m# % nffBEEtt 
[coUNT(inS-efc^(0T% ffiSBiiELJ: 5 "TOBIES 
0>»9IS#£ Lt, ml, n*0)±ttBfiEB* "Tfcfr 
*u mf, nfJ:yiffO'>ftt\ ttttBBEBCiOl* 
TI4 (m- 1 ) WWBEBICOL^TI* (n-1) * 

^^7>f7> K2ica«-r -So 

[005 1 ] Ctt$SltSX^fc^^^T> K2lfc I C 
*— K5l=n»BM#*fT*:i\ IC*-K5ttt, 

M M«SiE3— KCa i =E (Ka i Cm- 1 ] , R 
s) " w(Z)rt3BliE3-KCa i *2 ^-fTV 

h23^6-y— /<3|Zj£«-r* 0 tLt, t-/^3T'lt 

-R s ' =D (K s e [m- 1 ] , C a i ) " 
tit, RsirRs' Sa^e^SaHK-T*.. 

NGfI-5§-£, ^77^f7> K2|C^|{l-r^o 
[00 5 2] ^7^7> h2 35<OK«**aitfci:* 

I*. i c*— K5rza«*»r*fflr**H*r*. i 

C*-K5tt, C^m^-^SltrSt^R a 
h2lClH»U ^7-f7>h2ttaftRaS1f- /\*3lz 
ttl*-r*. fit, »— /<3(4* -*7— /<3<Dl*J«BfiEa 

— K, -r#*>*u * T> h 2 let or 0>nSflBIiEa 

— K "Cs i = E (Ksi [n-l] , R a ) " 

L* ^^-fr>K2lc2HIL. ^^-<T>h2li. CCD 
ttSBBSEa- KCsiJI C7J— K5I^S«-r5« -t L 

IC*-K5ttt, "Ra' =D (Kae [ri- 
ll, C s i ) " ^LTRatRa' £Jt3£ L 
-»t*fc*l*OKWt % -»L4L^*I*NQ 
^^-fT>h2lz2iy. ±ttBBE«fwJ:*«S 

[0 0 5 3] C(7)ffiSBII»T^l3BIiESIM«f(D^31lc 

a^o ra*>%. 7-A3tta»Rki, Rk2$^ 7 
-<r>h2izai«-r4. »-/<3B, 5t^«sB 

BEfwffl^fc^^YT^ K2«OrtfflBBEBK a i [m- 
1] tmi^T* "3-KCs1=E (Ka i [m- 
1 ] , Rk 1 ) \ "a — KG s 2 = E (K a i [m- 
1 ] , R k 2) " SSt*)4. 

[0054]&SRk1, Rk2^lt^7^7>h 
21*. ^-T. SISR k 1 SgLt, I C*— KSIzfitt 
BESK*t4 0 tti:, IC*-K5tt, "a-KC 
a 1 = E ( K a i [m- 1 ] , Rk1)" C(7> 
a-KC s 1 £27-<7> h2lc2l^<h. ^7>T7>h 
214a— KC a 1 *»rLU>BiiEa < i:-r'5J: J 5le I C7J- 
KSlcj|*-r*. fit, IC73-K5I4. a — KG a 
1 Sm#@(D»rLl>W^BliEfiiK a i [m] t LT^S 
«tt>^'Jl 2IZSBHL-C. OKOT*fcttNGfl«S 
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^7-<T>K2lC3i^ 0 

[0O5 5] OKfI-^£glf*:?5-<7> h 2 I*. 2felC 
Rk25SLt, I C*— K5i::rt»BE£S3R*r«. 
Z<D^3*£glf*: I C*J — K5li. "3— KCa 2 — E 

(Ka i [m- 1 ] , Rk2) " KC 
a 2$^7-(7> h2lz2t£<h. ^7^7> h2l*=3 — 
KCa 2*»LL^BIE«i:r*J:3l3 I C*-K5CI 
3fc-f £« fit, I Cil— 3— KC a2jn| 

gO>9rLlM*ttBEEttKa e [n] tlt^IM^^ 
■Jl2l::BttU OK||^fcliNGfi#$^7'1'7> 
h2C:&& 0 <7^-<T> h2liSfiL^OK{M#*-9— 
/Od&frr&o OK{E-§-£glt/c^-A3l*. -TT'IC 
3fttf>-Cfc&=3- h*C s 1 **rLl**«BIEBK s e 

[m] t LT^7>T7> h«3S-r— xfzKfflU 
l-T-l^torfc'Sia-KC s 2*«Ll*rt«BBE 
8Ksi [n] tLt^7^7>MIf-^'<~X(Z 

[0 0 5 6] Z(D«fc7lCLt, «*##<D**l*WfflB 
EES. n»BtE«a>M«f^3fe*4i-6*^ CCDHSr£i * 

©IBlCttfllLTl*4W«BEBKa i [m- 1 ] . 
BilfilKae [n-1] t,Mi&<D RTffitt^S^^o -5*0) 
«fc5fc*^*#*. 1 JS. P^^BIiE^K a 

i Cm-1] , HfflJBIiE&Ka e [n-1 ] t,I8rt^ 
******* 5 |::**tK.fcl\ Kira>A9 

*<-e#s. ^^BiiEaKa i [m-2] % n 

S»BiiE@Kae [n-2] SfflOt, WoffBluEIlK a i 
[m- 1 ] % n^BlIE^K a e [ n - 1 ] &MK1rtlii 
<fcL\, JUT. rtSPBIE&Ka i [m-2] . *1>S&BiIE£l 
Ka e [n-2] „ flSPBIE&K a i [m-3] % 

BSE&Kae [n-3] . lCOl>T & H»Tf&4. 

[0 0 5 7] rtt*>%. **«BEBa>SSrtt« JE^iOT 
!£cDrtSBII&a>*g&£M. *ffi&liEBa)|gfit£N£L 
tct$lZ % T^(1)-e^$^^mSg^rtaBSEa<5:n 
#g<B*SJBliE&0>^Sr£. KM»*<d>tt<£tma 
<fc y /J*S l*##0> W^BliEaSffi t^r $ v -f r > h 2 *< 
/<3tBKLfcCfc*ft#l=frtt3*fl!>-C* ttfltf 

S&E& £ n • g <D ttSJBiiESI <fc $ S^lcSSf f * * G> "C 

[O O 5 8] M — m = N - n (1 ) 

ffiU JtlBcD^ST?!*. flSBBIiE»Ka i [l] , n« 
BliESlK a e [1] l*MSrT?££l*C<t[CfcoTL£ 
5o PlfilBEEBK a i [1 ] % nSPBiiaKa e [1 ] 

£ ^ Sf-T & 8£ ( c liSUD 0) *85B!iE <a <a £ SSBII& 
Ka i [1 ] % ^BlifilKa e [1 ] T*fll\ SrLL* 
Sltf)^ £ iZ&^SLSfcR k rt* biff L 1^1*3 pflBHSlK a i 

[1] . ^SBElKae [1] ££ttt«Btn«B 
SE^Kai [1 ] $&mT%>tl^5tIkmiZLXi>£^o 



[0059] la*u mmomm^n^tzm^. n^m 
esk a i [i ] , ft&mmmK a e [i ] ssssr-r* 

»*A««^-r4a>tt. ^^BiiEglKa i [1] . ttS&B 
ESIK a e [1 ] A«aiLfcpr«Btt*<**a*-Cf»«. 
■5-051g^lz % [*jSBBIiE&Ka i [1] % Hg&BiE&Ka 

e [i] ^fflt^rac7)M^f^*^T5ol^^^^^i:$^^L^^I 
&ttrt<&*0>-e. J*J$&BH&Ka i [1] . nSBEEB 
Kae [1] £Xffi a r«&X*<fc«J|£l£ % IC^-K 
5$^fT-tr>^T*&^-9— y<3fC}##-r^^ % | Ci3 

[ooeo] «re<D«-ei*. &«&0t^X£/Bi*«tt£' 

[006 1 ] -Tttte*. -9— /<3I*. if|z»JSL 

-So fit, /^30^7Y7> hfBi^— X 

iz\t. ^-/O^ULfct^r©**!, ^M)B«IB 

[0 0 6 2] W|77-f;H EFlr(4, *-/<3Tfl- 

*>0)^SB^^P«i^BiIfili: LTlBtEL. it- /Offllcn 
Ja©»eBt^BB©^7g±jaLt, ^C7>5*>^^§l 
B^^ttBliEB^: LTEttr*. 
[0 0 6 3] ^-/<30^7<7>hflf-^ 

Ba)K7a>3«m«ft«&nB£nttBIEB£: LT1HH 

[0 0 6 4] &Ji<D#£i::o^-ci;J:. filT<D*HJ6a>JK 

[0 0 6 5] &±<7)J:5\ZTrz^tX^ ffMKBMX 
a>3J»l-J:yfT3Bt*<b^-*il«. BiiEM(7)MiT(7>4ia 

ffl^r«SBBE^-b^i/3>B3E»*fT3»^-et.. Bt 

[0 0 6 6] C*B^^m2^HSg<7)^S§] 

[0 0 6 7] C(OI5SS(Z)^S-ei*. BEa<DMSfi(Dv- 



(8; 



4#BfPM 1-1 2 2 2 3 8 



[0 0 6 8] H7(* % C0Xffi<0J&flga*taieiiEfiG>£ 

ss-et^BS-f -r&fr**. ±ia^iE&i-cfc£*B;g^tiE 

(D^^^T-T^i:, ^-/\3^b^7^7> h 2 Id 
a»RK2SMtl) 0 £tz. /<3(i " Z3 — KC s 
2 = E (Ka i [m-1] , Rk2) " £3fc#>£ 0 
-<T>h2[il Cft-K5lzS.&Rk2£3t{IU l*]^ 
f£<!= I Cft-K5f*. "=3— KCa 
2 = E (Ka i Cm- 1 ] , Rk2) " £3**). Z<7)a 
-KCa2^^7>rT>h2lzi£mr^o ?2>t. <? =y 

h2li=3— KCa 2 £$f Ll^iia^-T^cfc 5 
I C^-K5lC^-r^ 0 *LT. I Cft- K 5 1*. a 
-KCa2£n#S(&SlTLl>ft£flBiiE&Ka e [n] t 

L-t^jf&tey^'j i 2(ziatiL. oK{i^£*:iiNG 

^^^7^71/ K2|Z&£ 0 ^7^7> h2[i^||L 

-A3 I*, f tl:^r^3-KCs 2£SrLl^Sfl 
SliE^K s i [ m ] <!:Lt^7'f7>hfIf-^^- 

Cm] (Dm.m^T^^ 0 

[0069] ma it. ^<Dmm<w&mo)to$im?im<D^ 

1 OHJg(7)J^^|C^lti>(g6lz^'rj:5^±^t^liEaiC 
0^t?^^S§-T^ o -r^t5*>. JiteiSliE&fCcfc^SBliE 

Sl«R k 1 £3H<rr£o /<3(i -3-KCs 

1 = E (Ka i [m-1 ] , Rk 1 ) " £3fc#>& 0 1=7 
-<7>h2IJl Cft-KSdSLRRk i £2J«u 1**3 
BE*»3R-T*. ?$>t I Cft-K5li. "a-KCa 
1 = E (K a i Cm- 1 ] , R k 1 ) " £3fctf>. CO) a 

— KC a 1 *$v-f 7>h2lC2Hf-r*o 0=7 

h2lia- KC a 1 SSrLl*BEB£T*J:3l:: 
I C*-Ksi=«*-r«. fit, I cft— K5». a 

— KC a 1 $n*B<0RLlM*j»BBEBK a i [ n ] t 
LT^SSfete^'J 1 2IZE«L. OKfl»*fcl*NG 

fcoKOTs*- /oizarar oKtf-5§-££it*:th 

-A3I*. r-Cl^jRArft-Sa-KC s 1 SJ»LL^« 
BliEiiKse [m] <hLT^7'{7>hfIf-^'<- 
XKEttLT* fi^#-^O^^t>n^BliEaK a e 
Cn] OSESf^^T-T^o 

[0 0 7 0] C»^C0m3<DilJ£(D^S|] C(7)^3ffiO)^ 

^iid^jiiittstrissi o>mm<oi&&tm»vtbv* m 



[00 7 1 ] Z0>mm0)M&i* BljE&OJESrtf)^-^ 

sijfe^^jstttiacDnspBaEatrtaBiiEais— sizig 

[0072] ®9ii % c<&ill6a)JB8S<7>ns&BffiE«. 
<su itria*i<©sjS(D»fflrzj3it4H6i=^-r«fc5«: 

-tttBEE*:: J: * *SSBiiE(7>^gi £ liEI^ £ ^B§ L T fc 
«fc*«SBSE0>*«#^5ST-r*t. mriBm 1 (D^IJgcD 
[0 0 7 3] rfc*)** -*-/*3(±Sl»R k 1 , Rk 

2. Rk3. Rk4. s^^-<r>h2iza«-r 

&o £fc. -9— A3li. $feS4BSBBEIcffltxfcrtSiJgliE 
filKa i [m- 1 ] £ffl(,>T. "3-KCs1=E (K 
a i [m-1 ], Rk1) \ - 3-KCs2 = E (K 
a i [m-1] , Rk2) \ M a-KCs3 = E(K 
a i [m-1 ], Rk3) \ "a — KCs4 = E (K 

a i [m- 1 ] , Rk4) \ £3fc#>3 0 

[0 0 7 4] SiSR k1, R k 2 % R k 3. R k 4. ••• 
■•£Slffc^*f7>h2f*. Sl&Rkl. Rk2. R 

k3. Rk4. £i£{IU I Cft— K5l::rtttBfiE 

Sl^tS, t^i, I Cft— K5li. "3-KCa1 
= E ( K a i [m- 1 ] , Rk 1 ) " C<Z)a — 

KCa 1 &<7?<<7^h2lZj£Z>t. ^^>f7>h2li 
a-KC a 1 £SiL^mUmtTZ&?lZ I Cft- K 5 
CI*t§, fit, ICft— K5I£„ a-KCa1$ 
mS@CDSf Ll^SPBIiEMK a i [m] ^ Lt^tt 
>^E'J1 2fCfBllLr. OK^^fcliNG^*^^ 
<7> h 2fZi^^» 0 

[007 5] OK<|^aitfc^7^7>h2lt IC 
ft-K5f::i*^BH£^5jtr<i>o CCO^^Stffe I C 
ft-K5li. "3-KCa2 = E (Kai [m- 1 ] , 
Rk2) " £**K C0)3-KCa2^^7^7>h2 
^7-<7>h2lia- KCa 2$#fLl^BiiE 

a<t-r^^5i^ i cft-K5(c^-r^ a f lt, i c 

ft— K5I*. a— KCa 2$ n#@<D$? Ll^S*BE« 
Ka e [n] t Lt^tt>^«J 1 2IZ|B11L. OK 

[oo 76] oKti-^^sit^^^>rr> h2i*. ic 
*-K5izrt»BBM*r*. rat. icft-Ks 

it. "=J— K C a 3 = E (K a i [m- 1 ] , R k 
3) " ^^c*>. — KCa 3$^7^7> h2 1^21 

a<t, ?^-f 7> h 21*3— KC a 3 LU>BIia<t 
■T^cfcd^ I Cft-K5(^^r^)o fit, I Cft- 
K5li. a— KCa 3 £m+ 1 SgCDSf Lt^rtSBSEfll 



(9) 



ftfflW- 1 1 -1 2 2 2 3 8 



Ka i Cm+ 1 ] t LtWM/^'J 1 2IZIBHL 
T\ 0K^^^liNG{i#$^^^T>h2lCS^ 0 
[007 7] OKfl^Slffc^-f T'l/^li. IC 

* — "□-KCa4 = E (Ka i [m- 1 ] , 
Rk4) " £3fc#u C0)3-KCa4S^7-f7>h2 
l-Tsk&k* ^7-<7>h2lia— KCa 4£SrLL^SIIE 
g|<t-r^«i:5lc I C^-KSfZ^-T^o fit, IC 

* — K5I*. 3— KCa 4* n#B0>8fLL^»BJiE« 
K a e [ n + 1 ] £ Lt^tt> ^'J12 dEtt U 

[0078] j^±(7)<fcaftfflss«yigLfc^ 

T>h2l*3WlLfcOK«»**- /<3l=iS«r*. O 

a 1 £gr LHJrtBBERK s e [m] tU Stz. a — 
KCa 2*SfLt^rt«Bli«Ks i [n] t L. 3— K 
Cs 3£SfLl>nS&BSE«Ks e [m+ 1 ] * 
fc. a-KC s 4£SfLl*l*3gflBEfiKs i [n + 
1] . <tLT. 9 ^ 7 Is hfSr — — Xf^fH 

[0 0 7 9] C^5^(7)m4C7)||J£<7>^®] d CDHJ&O)^ 

$a<ia>^jiii*f&Emi o>mti&o)ten±f5i9T*ibv % m 

[0 0 8 0] dO^J£cD^S§* % BiE^<7>MSrC0i/— >r 

*u 8512m 1 <03gJ6<BJBfflTM*. I C* — KS'CSrfctt 
RERStWU *©***^-f7>h2l=a«LT 

ric. afcignaotfSL, c*— ksmi:: 
[0081] mi of*. cosffio&na.ftffiB&ER. 

£o fflU «TE*l 0>S81Sa)»J8l3fclt4H6lc^-r«fc 
9tt±ttREBl=J:«tt£BEO¥flE*ttB^e*KL' 
Tfcy. l£lT<DRWT?4i*BS-r-5. rtt*>%. IttBK 
»c**«IBKO*«»*«7t4i:, OTBX 1 OX 

[0 0 8 2] "Tttte^. ^-/<3tta»RkK Rk2 

**9-rr>h2i::2Mrr*. *fc. »-/<3it, 

«SBElzfflt\/irt«BERKa i Cm- 1 ] $JBi\ 
"C* "3-KCs 1=E (Kai Cm-1 ] , Rk 

1) " . "a-KC s 2 = E (Ka i [m-1 ] , Rk 

2) n 

[0 0 8 3] Sl&Rk K Rk 2^S(tfc^7-<T> h 
211 a«Rk1 ( Rk2*««U ic*— 
*BSEM*r«. r*i, iC*-K5li. -a-K 
Ca 1 =E (Ka i [m-1 ] , Rk 1 ) " £*tf>. C 



CDa — KCa 1 h2l::i££>C<t£:< % a — 

KC a 1 *m#B(B«Ll*WttBERKa i Cm] L 
T=F»^14>^'J1 2ICIBHLT. OKfflHM5fcf*NG 

[0 0 8 4] OKA*£Cltfc^7^ T> K2I* I C* 
— K5lCrt«BE«*-r*. CI(Dg#£gltfc I C* 
M a KC a 2 = E (Ka i Cm-1] , R 
k2) " C03-KCa2S^7-f7>h2l: 
j££c£fc:<. □-KCa2$nf|08rLl^8BB 
&Kae Cn] d: Lt^Mtt^^'J 1 2 IzfBUL, O 

Kfi#$srtfc-9— y<3(*. r"cic*a6r&4a— kc 

a1 SSLl^SBSE«Kse Cm] £ lt^7^f7> 
□ -KCs2S»Ll^9BBiKsi [n] 

[0 0 8 5] rt£&SliEaK a i Cm-1] . *V$BBIiE& 
K a e [ n - 1 ] , fiSflfSSEaK a i Cm- 2 ] . ^SjJ 

BH&Kae [n-2] . aMSrdOUT fTB 

t B«lc]E«r £ C £ *><T*£ -5 0 

[0086] fcfc. l>3£-t?*>S<. I&EftltJ6<DJIS88 

[oo8 7] ltrE#nS£^j-e. *— /<3«, 

"D ( K s e Cm] % E (Kai Cm] , R s ) ) " <T> 
»a*ffl\ fit, CKDflHUfcLfc "D (Kse 
Cm] , E (Ka i Cm] , Rs) ) " tSBRsttf 

£>ig£i£. CttlCftxT. E (Kse Cm] , Rs) t 
E (Ka i Cm] , Rs) ttf—&T *3^5*ft«IBfr 

^<fc5(^Lrt»«fci>L. «rffia>eiit?tt. ic*-kst? 

"D (K a e [n] , E (Ksi Cn] , Ra))"(D 
*M*fH\ f Lt, CflDflHUbLfc - D (Kae 
Cn] , E (Ks i Cn] , Ra) ) " tB.*R a ttfi 

(Kae Cn], Ra) tE (Ksi Cn] . Ra) t 

[0 0 8 8] ^fc, IflESIl* ^2. m4 0)l|j5£<^^Si 
T*. SLttRkK Rk2(Z>H**ai«L<i:<rt,. SL» 
Rk 1 <D^$i3lfiL. CC75R k 1 CDMa*SL»R k 2 0) 
ftt> l J iCffltx^ 1 1^5 cfc 3 Rk1^bRk2Jit 

[0 0 8 9] 

BEl-«ffl-r*BERS»*i LTt^*E1BJK(t*a.— if 
«H»U C(7)EH^(*<tmrE^^Y7>h*}$^L 
T. WrEBER*fflt^fcltrE«SBE*ff«:-3fcR, U 
EBiiES(z^^ixr -b *v > a >R**rt LTB#<ba« 
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*0>«?TEBEB* flll*T*Tft 5 TOEflSBEA^lt Ltz 
flklc. WE"*— /<*&a»«IB*9-fT> ncai 
u iftBflSBEicmtfetmBEBSmiTttrEaft 

tT&tOV&Ztztb, «£BE#«SfcLfc8kl=. *- 

/<*&a»t^9-fT>nza«u «sBEi=fflt^fc 

BE«*fflt^Taa^&HSrr=A^^4BEai*ff/t(c» 

[0 0 9 0] tt*JS2l::E«a>3MJII** »3RailCffi« 
OflWUciSHT* BISttEttl** ^-<7> hA<-g— /<* 

BEr«fetoa>BEB-cft«ftttBEa&« we»- /< 

*<s«5 2 7 -f T > h SBKt & fc ^OBilMr ft « W & 
BE«fc«^r*i*»*J»*t(*LT«IMr-3B1iL 

ffiSBIi £ frft 5 t CO T* ft £> C £ £ <f#& £ f & * <D V ft 
«SBHA<JifcfcLfc«lz % i^-/^c»aas^ 
9-f7>M;:»«U flSBEI=JHl*fert*BEa«fll 
U*Taftrt*&S«lr*^4i*ifflBEB* *f»BE&£$r 

flBEEB. nttBEBSMR-T 4 c± 
[00 9 1 ] B*a3lzB«a>*WIi. H5fcJg2(zEK 
<D*HI=fil*-C\ tttta>nSBBB0>d*ttffl*4*<m 

m»an A&B&&tta>l*)ffiBE££ * fli l*Tfrft 5 « 
SBBtffifc&Lfc&l::. +f— /<A*&a»**^-f T> h 
KSHIU WB^^-f r> hl*19E«SBIEIcffltAfcrt 
»BSElSfflUt»EfaS^ b BtrlEmSO) fcSBBE& £ 
8f fcflfci* L T EVKttf cBBf £ c t iz J: y ff ft 5 * 
OT?ft4cfc*#«i-r**a>-cfc4fca6. a«r;u=f 
gxAa<»iMM»*5**\ *MfkBif«»tt^rz<kff 

trie, tt»***<m«anffBEft£Sffr«c&*< 

[oo9 2] m*m4\ztzn<Dmwte. mmmz&tzi* 
3a>i^rtuAMzE«<DieMfzj3L^T. saa)nr^a 

0>3%ai*J»#3b<n#©t(D*E«f-r4l3l4. I*3$&BE 

a<t d>ft < 1 1 c a> n sa>nsPBEajan<DnaisiiEB 

£ SflUtffft 5 «IBWWa:Lfe*t, b 

aas^-r r> Mcaeu iirE^v-f r> m*ije 

«XBKlcAi%fen«BBBCffll\XinBILIk»6IIE 
n»a>n»BK«t*rfcl=ft*LrE«««=E1l-r4 
c <h I z * y ff ft 5 t <0 "C ft £ c £ £ <fc a £ r £> t <B x* ft 
*fc*>. 5Wtr;u^gxAAt»*BBi»*a^ jm* 



[0 0 9 3] H*«5|CffiK<7)S£e^|^ B*ffl2. 3. 
4a>^r*L*McEB<D*Wl3j3t^-C. «a(7>P^aBSE@ 

ft< t ^Strl£mS(7)|^aBIEMJan<7)WaBMai:^ft 
< £ ttlH n *a>nffBSEBiUna)^«9BBB^ 

rfrft5«sBE*«jaitLfcak{z % t-/^bans9 

^-f T> MzaHiU HJB^7-f 7'>>ttffirE«SBE 
l-fflt^fcrtfflBE«Sfflt^ril9Ea«A^6WEm*a)rt 
SflBE&£ ffllS n »<D*ffiBEB£ *lfrfcl^^^ LTI5 

tttttticEtrr 4 c t rc<fc y frft 5 t> a>T? ft -5 c t £ w 
«£-r**a>-cft4fc*>* ffl«T;u=rgxA^sf>BBi 

JE«f«»c^yK*lc. X»ifWmfa)nnBiEB^ 

[0 0 9 4] lf^3S6lZ|Bi£(D^0^(i, »3R«2. 3. 
4. 5<Z)Lx-r*t3bMc:E«<D*M(zfet\r. «3&^^aJ^ 
E«*-«rcHifr*lcl*. *ffBEB&KJH«**<m 
S^: y /h* l^MKai^ tfflt^taiBEff*4 Lfc 

^-rr> K{4f^f^^esBElc^u^fcl^aJBESl£fflt^T 

WEa*^61ffE«S»J#^m#J2li<D#rt»BEB* 
•r tz\z±OL L ■CE«JSI(*lcEtir 4 C <t Ic <fc y frft 5 * 
o-cft4c£$#«£r5*©-cft*fctf>. a<ir;u=f 

■fr-Tl^ *<C^B3E*f»31(zj:yse±lc % tRBconffB 
EBS-*lcM«-r*Ci:^-e&*. 
[0 0 9 5] m*&7 \Z&M<»%m*. »#3I2. 3. 

4. 5. 6a>^r#uwzBBo«wi=fi^r. «a^n 

«BEB*-*lcK«-r*(ctt. A«BBEB£:Na*# 
At n y/Jx*t>nWBE«i: *ffll^r«SBEA«fiKli 

IH^7 T > hli|tlfB^SBE(c^iNfrrt^BESI*ffi 
^T«rEa»A^ & ffiEBI*J»*A< n #m±C0*n^BE 

■*Sffcic^aurEita(*icE«-r«cfci3 4 fcyfT<c 

;u=f g XAA<»*«B#***\ »»»BRB#XrX»lz 

tts-B-ric. *fti^BM8fffiai=j:yfi±ic % «aa>n 

»BE«*-«lzE«fr«Cfc*<-C**. 

[0 0 9 6] R««8(=BttO)«R(^ »*ffl2. 3. 
4. 5. 6. 7 0L^r*tAMCEBa)*Wlza3L\r. «a 
0>n«BEB^«K(0^«BEB^: *-flEI=3Effr *l= 

n S J: y /h* Lx^^BESi: *ffll^Tff ft 5 fflSBE*< 

■Cffli^r«rBaK»&MUNM««m»aji0i>nmE 



(11) 
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■cE«»fU=Ett-r & c t iz «fc y 5 * a>t? fc & c: <t 

l*«M««3ICcfcy5fc£|^ £»<7>rtSflBIEai:«8t<D 

ttaJBiia* asf-r * - 1 #-c* *. 

[0 0 9 7] RttH9l=Ea0X9ll*« S^2, 3, 

3EffcoBscDrtaj^iiEa<7)ig?»$M. n sab ma 

NtLfci^l:, T3r^£;ft£rn#@<&rt35BliEa£ 
n*S<D»ffiBEEBa>XSrl2. S»*J*#A<d>te < t, n 

§ «fc y /j* * ii«#0>*»beeb * ffl ^7^r7>h^ 

SS-efc^SliEaizJ: y ttfilfi<flSttBEBm«S0i*» 
[0 0 9 8] M — m = N — n 

»#jsi oiz&nonwi*. »*«2, 3. 4. 5. 

6, 7. 8. 9(Dt^Tr*iAMzE«<D*Mirfel^r. SHU 
ttfttt* Mrl=ft£ or frtobftfcfcHBKfcttJBLfc 
BIEa * JSC**— / W$ 7^7> h Iz&fl L fcSLiBt;^ b 
SrfcfcBlia(0£/a*fTfcoT\ ^(D^jS&OSftfcfcB 
iiES* EttttttAtt0;ft*«1£ > U icOWEttf * * 

t * < BEB££±i=x«;r & z t *<t-# &<> 
[00 9 9] tassel 1 (cssso^^tt. a*Ji2. 

3.4. 5.6. 7. 8. 9. 1 0 0>t\-r*t^|zE«O 
*Wl:6^t, EI«»i:LtlC*-Ktm^Cfc 



[Hi] C(D«W03$1 <DHJfi<DJ^S8l3^^S^^ 
[12] ItE*V h?— ^vXt-ACi/BI** l Crt — K 
[1213] filial C*— KM<Z)^lSSB>qEy rt(DBIiEa<Z) 

[El 5] ffTE*? h?— $^X^Alca3lt&H&-5Ht J r- 

[H6] TOE*? i/X-T-Alcfel+irtfflJBBE 
SL ^BfiEfi(DSE8fcD¥-lHS*^-r^n^^|g-efcSp 

[07] CCO^0^O|g2<OIIS£O^lCANAN^^^ h9 
- ^7 v X ir A J3 It & ftffiBEEBaESr ^JH * ^ n 

[EI8] w0)flBMa)»2OS81ISa)»ffllc^**^ K«7 
[H9] CO)*Wa)S|l3a)S8Jfi<D»lBI=3S»^-&*^ K9 

-*->XTA(cjsw*rt«BBEB. nssEaossf^ 

[Si o] ca>»wa>»40)aJS(D»fflizA^**^ h 
7— ^i/X-rAlzfelt*W«BliEa. *1*SflBliEa<7)M#r 

^jii^^-t^p **h-ca*. 

[fc^OBifB] 

1 K7-^vXf A 

2 7> h 

3 +h— A 

4 aftmift 

5 EBB* ( 1 C*— K) 
1 2 rtMtt^^'J 



II] 



[H2] 




I I 
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IZ 



13 



6 


> 
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[H3] 



IEFI 



EF2 




IEF3 



IEF4 



IEF5 



IEF6 



IEF7 



Kai[l] KaiUJ Kai[3] Kae[lJ Kae[2] Kae[3J K*e(4] 



D(tee(n),E(KsilniT?a})ii i OK/NG 
Ra-SL? | 




OK/NG 



E(Ksi[n], Ra) 



[0 5] 



I I 
I I 

I l- 




E(Ka[m], Ro) 
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[06] 



Cat - EfXaifm-ZJ, Rs) 



"Ra-DUCaefii-aCsO 



Ca7 * E(Kai[m-lJ t Rkl) 



Cal - E(Kai[m-l]. Rkl) 



KaefnJ -Ca2 fC&Jg 



I 
I 

V 



Cai 



I 

I i 



Ra 




_L 




I Cat 
SrU'ftttS&iHi Cal 

OK/NG| 




Rs =DCK»0n-«,Cai 

OK/NG 



Csi = E(Xsi[n-l], Ra) 



£L&Rkl,Rk2 

Csl = E(Kai[m-l], Rkl) 

Cs2 = ECKat[m-I], Rk2) 



Kse(m] = Csl tc&JT 
Ksi[n] = Cs2 (^69:^ 



ftffi* 1 1-12 2 2 3 8 



[07] 



ICJtJ-K' DttY 
I I 



Ca2 - E(Kaifm-/J, JVc2) 



KacfnJ - Cal IZ&m 



Ca2 

£rlU>*&S2b«l Ca2 



OK/NGI 




§L#Rk2 

Cs2 = E(Kai[m-l], Rk2) 



Ksi[nj - Cs2 



[08] 



Cal - E(Kai[m-ll Rkl) 



Kcdfm] - Co/ ATtf 



Cal 




tr-A" 




Csl - ECKailm-1], Rkl) 
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[09] 



1 



Cai - E(Kai[m-i], Rkl) 



Km(m]-Cal 



Cal - E(Kat(m-IJ. RA2) 



KaefnJ - Ca2 fC&g: 



Ca3 - E(Kai[m-ll Rk3) 



Ca4 ~ EfKaifm-I], Rk4) 



Kaefn+IJ -Ca4 tZ& 





Ca3 

AflpVrtmSpai Ca3 




Ca4 




jOK/NG | 



2SHtt3ESr^T 



I ! 



gLft Rkl, Rk2, Rk3, Rk4 

Csl = E(Kai[m-lI. Rkl) 
*»* 

Cs2 =» EOCailm-l], Rk2) 

Cs3 = E(Kai[m-l], Rk3) 
*»» 

Cs4 - E(Kai[m-l], Rk4) 



Kse[ra]-Csl 

4frU*1ft«W 
ICatnJ = Cs2 ICStS 

Kse[m+lJ = Cs3 

Ksi[rrH] - Cs4 
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[Ell o] 



ICft-P 0543ft 
_J I 



Cal -E(Kai[m-2].Rkl) 



KaifmJ - CaJ IZ&fc 



OK/NG| 



Ca2 - E(Kai[m-i J. Rk2) |^ „ 1 



I 



tJ-A" 





SLftRkl. Rk2 

Csl »E(Kai[m-l].Rkl) 

Cs2*E(KaJ[tn-l]. RJc2) 



Kse[mI = C$l I'SS" 
Kii[n] = Cs2 tcaS 
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